The wintering population of the Hooded
Introduction
Although most species of cranes are endangered in the world, the numbers of the Hooded Cranes Grus monacha and White-naped Cranes G. vipio have been fairly stable or have increased (Archibald et al. 1981) . Hooded Cranes breed in the wetlands of Siberia and migrate for wintering to China, Korea and Japan (Johnsgard 1983) . Most wintering cranes, however, concentrate in Izumi, Kagoshima Prefecture, Japan, e.g., 6990 individuals in 1987/88 (Abe et al. 1989) , while only small populations have been observed in other wintering areas (Kawamura 1991 , Ma 1991 . This species suffers the two extremes of threat, overcrowding and local extinction due to the deterioration of habitats. (Fig. 3 ).
Roosting Table 2 shows the seasonal change in the utilization rate of major roosts between 1983 and 1986. In November and December, the paddy roosts were mainly used; utilization of the pond roost increased after January. When cranes were disturbed at one roost they often moved to another roost during the night.
Cranes roosted in the water and avoided the places where ice covered the surface.
pond, probably because the paddy roosts were covered with ice (Fig. 4) .
Influences of human activities
The The seasonal changes in mean distance (mean reaction distance) between cranes and sources of disturbance when cranes were forced to move are shown in during the 1983/84 winter (Hironaka pers. comm.). The utilization rate of the provisioning site was low in October and November, and increased so that the entire population foraged there over the daylight hours in January and February (Table 1) . Even in January and February, however, substantial amounts of food were left uneaten (Hironaka pers.
comm.).
Re-creation of roosts
In the early 1970s, many roosts disappeared due to the construction of golf courses and abandonment of cultivation. The research carried out from 1973 to 1975 clarified the utilization pattern and characteristics of preferred roosts, and suggested that the maintenance of roosts was important for cranes. In autumn 1974, two abandoned paddy roosts were mowed, plowed and filled with water, and trees and shrubs on a bare ground roost were cut by volunteers. Such efforts resulted in an increase in the number of cranes using these roosts. Now, the re-creating of roosts is carried out more systematically by the municipal government just before the first arrival of cranes every year. In 1990, a pond which had been used as a roost by cranes was purchased and managed for controlling its water level by the municipal government so as to be readily used by cranes.
Discussion
The population of the wintering Hooded Cranes in Yashiro has declined from 250 to 41 individuals over the past 47 years. This population has been exposed to three threats: reduction of foraging areas, human disturbance, and degradation of roosts.
Before the start of provisioning, foraging areas were scattered over a greater range (about 100km2) around Yashiro (referred to Fig. 1 in Kawamura, 1981 Although each of the conservation efforts appeared to result in some short-term improvement, the long-term trend toward decreasing numbers of cranes is still continuing.
The decline in the number of cranes wintering in Yashiro is due to that in sub-adult cranes.
Those having spent their first winter in Yashiro might follow large flocks migrating to Izumi in next winter and spend their wintering life there after independence from their parents. The improvement of wintering habitat in Yashiro has been attained. The problem is whether the number of cranes preferring Yashiro to Izumi increase in future. The protection from human disturbance is the only effective means at present for the prevention of emmigrating and facilitation of settling just after arrival.
